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Abstract: 1DQRFRPSRVLWHV ZHUH GHYHORSHG EDVHG RQ SRO\DFU\ODPLGH K\GURJHOV 3$$P DQGPHWK\OFHOOXORVH
0&UHLQIRUFHGZLWKPRQWPRULOORQLWH 007XQGHUJRLQJ WKHPDWHULDOV WRVXEVHTXHQWK\GURO\VLVSURFHVVDQG
HYDOXDWLQJWKHLUORDGLQJDQGSRWHQWLDOIRUVORZUHOHDVHRIDJULFXOWXUDOQXWULHQWV7KHK\GURO\]HGPDWHULDOREWDLQHG
H[FHOOHQW UHVXOWV LQ WHUPV RI VZHOOLQJ GHJUHH DERXW ¿YH WLPHV KLJKHU WKDQ K\GURJHOV FRPPRQO\ IRXQG LQ WKH
OLWHUDWXUHDQGSUHVHQWHGKLJKORDGLQJFDSDFLW\XUHDYDOXHV)LQDOO\LWZDVVKRZQWKDWWKHQDQRFRPSRVLWHVVWUXFWXUH
SOD\HGDNH\UROHWRFRQWUROWKHUHOHDVHRIQXWULHQWVRXUFHVZKHUHDVWKH00WFRQWHQWLQWKHPDWHULDOFRQWUROOHG
WKHWRWDODPRXQWFKDUJHGDQGUHGXFHGWKHUHOHDVHNLQHWLFVRIQXWULHQWIRUVROXWLRQ7KHSUHVHQFHRI00WLQWKH
QDQRFRPSRVLWHZDVVKRZQDVDGHFLVLYHIDFWRUIRU WKHDSSOLFDWLRQYLDELOLW\GXHLPSURYHGORDGLQJFDSDFLW\IRU
QXWULHQW DOVR FRQWULEXWLQJ VLJQL¿FDQWO\ WR WKH UHGXFWLRQRI WKH¿QDOSULFHRIPDWHULDO7KH UHVXOWV VKRZHG WKDW
QDQRFRPSRVLWHVDUHSRWHQWLDOO\DSSOLFDEOHLQDJULFXOWXUDOV\VWHPVDVDFDUULHURIQXWULHQWVVRXUFHV
Keywords: QDQRVWUXFWXUHGK\GURJHOVFRQWUROOHGUHOHDVHRIQXWULHQWVXUHD
1. Introdução
$DSOLFDomRGHIHUWLOL]DQWHVpXPGRVSURFHVVRVFUtWLFRVSDUDRVXFHVVRGDSURGXomRDJUtFROD1HVWHSUR-
FHVVRpQHFHVViULROHYDUHPFRQWDRIRUQHFLPHQWRHTXLOLEUDGRGHHOHPHQWRVQHFHVViULRVSDUDXPERPGHVHQYRO-
YLPHQWRGRVFXOWLYDUHVSURSRUFLRQDQGRDVVLPXPDDJULFXOWXUDVXVWHQWiYHOHHFRQRPLFDPHQWHYLiYHO$GLVSRQL-
ELOLGDGHGHiJXDHQXWULHQWHVQRVRORpXPIDWRULPSRUWDQWtVVLPRSDUDRFUHVFLPHQWRDXPHQWRGHSURGXWLYLGDGHH
TXDOLGDGHGHSODQWDVHFXOWLYDUHVSRUpPDPDLRUSDUWHGHVVHVHOHPHQWRVVmRSHUGLGRVSRUOL[LYLDomRYRODWLOL]DomR
HQWUHRXWURV:8	/,8$LQGDRULVFRGHDSOLFDo}HVPDOSODQHMDGDVGHIHUWLOL]DQWHVWRUQDUHPVHIRQWH
GHSUREOHPDVDPELHQWDLVEHPFRQKHFLGRVRH[FHVVRGHIRQWHVGHQLWURJrQLRHPiJXDSRUH[HPSORSRGHOHYDUj
HXWUR¿]DomRGHFXUVRVG¶iJXDFDXVDQGRRXWURVLPSDFWRVQmRHVSHUDGRV'(95,(6$HWDO3RUWDQWRXPD
SDUWHUHGX]LGDGHVVHVHOHPHQWRVpGHIDWRDSURYHLWDGDSHODVSODQWDVVHQGRQHFHVViULRDVVLPDVVRFLDUWHFQRORJLDV
TXHSHUPLWDPUHWHUGHWHUPLQDGRVQXWULHQWHVTXDQGRDSOLFDGRVOLEHUDQGRRVHPSHUtRGRVFUtWLFRVFRPRRVGHEDL[D
SUHFLSLWDomRRXGHDOWDLQVRODomR±FRPRSRUH[HPSORPDWHULDLVFDSD]HVGHFDUUHJDUQXWULHQWHVQDVXDHVWUXWXUD
$OpPGRVSUREOHPDVUHODFLRQDGRVjSHUGDGHQXWULHQWHVKiDLQGDRGHVD¿RGHHYLWDUTXHHVWDVWHFQRORJLDVVHWRU-
QHPFRQWDPLQDQWHVGRVRORRXVHMDTXDOTXHUDOWHUQDWLYDGHUDFLRQDOL]DomRGDDSOLFDomRGHQXWULHQWHVQmRSRGH
WRUQDUVHHPXPQRYRSUREOHPDDPELHQWDO$VVLPVLVWHPDVGHOLEHUDomRGHYHPVHUEDVHDGRVHPPDWHULDLVELR-
GHJUDGiYHLVIDFLOPHQWHLQFRUSRUiYHLVDRVRORHSUHIHUHQFLDOPHQWHFDSD]HVGHFDUUHJDUTXDQWLGDGHVHOHYDGDVGD
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IRQWHGRQXWULHQWHGHLQWHUHVVHQRLQWXLWRGHPLQLPL]DUFXVWRV(VWHVGHVD¿RVVmRRVTXHVHFRORFDPSDUDRSURMHWR
GHQRYRVVLVWHPDVH¿FLHQWHVSDUDDDSOLFDomRGHIHUWLOL]DQWHVDJUtFRODV2REMHWLYRGHVWH WUDEDOKRIRLHVWXGDUR
FRPSRUWDPHQWRGHQDQRFRPSyVLWRVEDVHDGRVHPKLGURJpLVGHSROLDFULODPLGD3$$PHPHWLOFHOXORVH0&PR-
GL¿FDGRVFRPPRQWPRULORQLWDFiOFLFD00WHPGLIHUHQWHVWHRUHVREVHUYDQGRVHDVLQWHUDo}HVPROHFXODUHVGRV
PDFURHPLFURQXWULHQWHVFRPDHVWUXWXUDGRQDQRFRPSyVLWR&RPRPDFURQXWULHQWHPRGHORDXUHLDIRLHVFROKLGD
SRUVXDQHFHVVLGDGHHPJUDQGHHVFDODHFRPRPLFURQXWULHQWHPRGHORRERURSRUVXD LPSRUWkQFLDQRSHUtRGR
GDJHUPLQDomR3UHWHQGHVHTXHRFRQKHFLPHQWRDJUHJDGRQRGHVHQYROYLPHQWRGHVWHQRYRVLVWHPDGHOLEHUDomR
FRQWURODGDSRVVDVHUHVWHQGLGRSDUDRXWURVPLFURQXWULHQWHVHVVHQFLDLVDEULQGRXPDQRYDIUHQWHGHDSOLFDomRGH
KLGURJpLVQDDJULFXOWXUDEUDVLOHLUD
2. Materiais e Métodos
$KLGUR¿OLFLGDGHGRVKLGURJpLVIRLLQYHVWLJDGDDSDUWLUGHPHGLGDVGHJUDXGHLQWXPHVFLPHQWR4HPGL-
IHUHQWHVPHLRV2JUDXGHLQWXPHVFLPHQWRSRGHVHUFDOFXODGRFRPRDUD]mRHQWUHDPDVVDGRKLGURJHOLQWXPHVFLGR
HDPDVVDGRKLGURJHOVHFR*82HWDO2VKLGURJpLVIRUDPFRORFDGRVGLUHWDPHQWHHPFRQWDWRFRPiJXD
0LOOL4HVROXomRVDWXUDGDGHXUHLDHGHiFLGREyULFR2VYDORUHVGRJUDXGHLQWXPHVFLPHQWRIRUDPPRQLWRUDGRV
HPWHPSRVSUpGHWHUPLQDGRVSRGHQGRVHDVVLPDFRPSDQKDUVXDFLQpWLFDGHLQWXPHVFLPHQWR3DUDGHWHUPLQDo}HV
GH4RVKLGURJpLVVHFRVIRUDPSHVDGRVHPXPDEDODQoDDQDOtWLFDHSRVWHULRUPHQWHFRORFDGRVSDUD LQWXPHVFHU
HPP/GHPHLR$XQLGDGHDGRWDGDSDUD4QHVWHWUDEDOKRpH[SUHVVDSRUJJJUDPDVGHiJXDSRUJUDPDGH
KLGURJHO2WUDWDPHQWRGHKLGUyOLVHSDUWLXVHGRVKLGURJpLVVHFRVHPIRUPDWRFLOtQGULFRTXHIRUDPFRORFDGRVHP
XPDVROXomRGH1D2+PRO/HGHL[DGRVLQWXPHVFHUGXUDQWHKRUDVHPWHPSHUDWXUDGH&HPHVWXID
2VKLGURJpLVIRUDPUHWLUDGRVGDVROXomRGHKLGUy[LGRGHVyGLRODYDGRVHFRORFDGRVHPiJXD0LOOL4DTXDOIRL
WURFDGDHPWHPSRVSUpGHWHUPLQDGRV1HVVHSURFHVVRPRQLWRURXVHDYDULDomRGHPDVVDQRKLGURJHODWpKRUDV
DSyVVHUHPUHWLUDGRVGDVROXomRGH1D2+SHUPLWLQGRVHDVVLPRFiOFXORGHLQWXPHVFLPHQWRSDUDRVKLGURJpLV
KLGUROLVDGRV$QRPHQFODWXUDDFLPDSDUDRVKLGURJpLVVLQWHWL]DGRVQHVVHWUDEDOKRIRLGDGDGHDFRUGRFRPDSURSRU-
omRGHKLGURJHOHDUJLORPLQHUDOXWLOL]DGRQDVtQWHVHGRQDQRFRPSyVLWRVRXVHMDRQDQRFRPSyVLWRpRTXH
FRQWpPGH00WRQDQRFRPSyVLWRFRQWpPGH00WRQDQRFRPSyVLWRFRQWpPGH
00WRQDQRFRPSyVLWRFRQWpPGH00WHSRU¿PRKLGURJHOTXHQmRFRQWpPQHQKXPDFDUJDGR
DUJLORPLQHUDO3DUDRVKLGURJpLVKLGUROLVDGRVDQRPHQFODWXUDDGRWDGDIRLDPHVPDSRUpPVHJXLGDGDVLJOD+G
VHQGRDVVLPRQDQRFRPSyVLWRKLGUROLVDGRpFKDPDGRGHQDQRFRPSyVLWR+G
2PRGHORXWLOL]DGRSDUDDGHVVRUomRGHXUHLDIRLDGDSWDGRGRSURSRVWRSRU-LMXQHWDOSDUDDDYD-
OLDomRGDOLEHUDomROHQWDGHIiUPDFRVUHSUHVHQWDGRSHOD)LJXUD$GHVVRUomRGHXUHLDIRLWHVWDGDHPGLIHUHQWHV
YDORUHVGHS+V)RLPDQWLGDDJLWDomRPDJQpWLFDFRQVWDQWHH[WHUQDDRUHFLSLHQWHFRQWHQGRRKLGURJHOJDUDQWLQGR
GHVVDIRUPDTXHRWHRUGHQXWULHQWHPHGLGRQRPHLROtTXLGRIRVVHFRUUHVSRQGHQWHjGLIXVmRSDUDRPHLRHQmRj
DomRPHFkQLFDGRDJLWDGRU)RUDPFROHWDGDVDOtTXRWDVHPGLIHUHQWHVLQWHUYDORVGHWHPSRSUp¿[DGRVDWpROLPLWH
GHKRUDVSRLVWHVWHVLQLFLDLVGHPRQVWUDUDPTXHDSyVHVVHSHUtRGRQmRRFRUUHXPDLVDGLIXVmRGRQXWULHQWHQR
PHLRRXVHMDDSDUWLUGHVVHSRQWRSRGHVHGL]HUTXHRVLVWHPDHVWiHPHTXLOtEULR$VPHGLGDVGHGHVVRUomRIRUDP
UHDOL]DGDVHPWULSOLFDWD
)LJXUD6LVWHPDXWLOL]DGRSDUDUHWLUDUDVDOtTXRWDVSDUDDVPHGLGDVGHGHVVRUomRGHXUHLD
$GHWHUPLQDomRGDFRQFHQWUDomRGHXUHLDHPVROXomRIRLIHLWDSRUDQiOLVHHPHVSHFWURIRW{PHWURGH89
YLVtYHOEDVHDGDHPXPDFXUYDGHFDOLEUDomRUHDOL]DGDDQWHVGDVPHGLGDVRQGHWRGDVDSUHVHQWDUDPYDORUHVGHR
VXSHULRUHVD
3. Resultados e Discussão
$7DEHODPRVWUDRDXPHQWRGRJUDXGHLQWXPHVFLPHQWRRFDVLRQDGRSHODKLGUyOLVHGRKLGURJHOWDQWRHP
iJXDTXDQWRHPVROXomRVDWXUDGDGHXUHLD2JUDXGHLQWXPHVFLPHQWR4pDPHGLGDGHTXDQWRRKLGURJHOSRGHDE-
VRUYHUiJXDRXXPDVROXomRQXWULWLYDORJRTXDQWRPDLRURVYDORUHVGH4PHOKRUVHUiRGHVHPSHQKRGRPDWHULDO
HPXPDDSOLFDomRDJUtFROD2DXPHQWRFRQVLGHUiYHOQRVYDORUHVGHJUDXGHLQWXPHVFLPHQWRQRHTXLOtEULR4HT
DSyVDKLGUyOLVHVHGHYHHPVXDPDLRUSDUWHSHODFRQYHUVmRWRWDORXSDUFLDOGRVJUXSDPHQWRVDPLGDSRUFDUER[tOL-
FRVFRQIHULQGRDVVLPPDLRULQWHUDomRFRPiJXDSHORKLGURJHOHWDPEpPRJUDXGHLQWXPHVFLPHQWRQRHTXLOtEULR
SDUDRVKLGURJpLVHPVROXomRVDWXUDGDGHXUHLD2EVHUYDVHTXHRSDGUmRGHYDULDomRGRJUDXGHLQWXPHVFLPHQWR
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VHJXHSDUDRVPDWHULDLVKLGUROLVDGRVRPHVPRSDGUmRREVHUYDGRSDUDRVQmRKLGUROLVDGRV3RUpPQDFRQGLomRGH
LQWXPHVFLPHQWRQDSUHVHQoDGHXUHLDREVHUYDVHXPDUHGXomRGHXPDRUGHPGHJUDQGH]DQRVYDORUHVWRWDLVTXH
LQGLFDTXHDXUHLDFRPSHWHSHORVPHVPRVVtWLRVGHDGVRUomRTXHDiJXD$LQGDRFDUiWHUELGHQWDGRGDXUHLDSRGH
LPSOLFDUHPDXPHQWRGDLQWHUFDODomRGHFDGHLDVVHSDUDGDVLQÀXHQFLDQGRPDLVQDTXHGDGH4HT1HVWDFRQGLomR
DSUHVHQoDGRDUJLORPLQHUDOPRVWURXWHQGrQFLDLQYHUVDjREVHUYDGDQRLQWXPHVFLPHQWRHPiJXDDXPHQWDQGRR
YDORUGH4HTGHDFRUGRFRPRDXPHQWRGDPDVVDGHDUJLODQRQDQRFRPSyVLWR(VWHIDWRUSURYDYHOPHQWHGHYHVHDR
HIHLWRGHVHSDUDomRGHFDGHLDVSURPRYLGRSHORDUJLORPLQHUDOTXHLQWHUIHUHQDDGVRUomRGDXUHLDHYLWDQGRTXHDVXD
SUHVHQoDFRPSDFWHDHVWUXWXUDGRKLGURJHO1RHQWDQWRQRYDPHQWHRVPHVPRVVtWLRVDWLYRVVmRXWLOL]DGRV1RWDVH
TXHRVYDORUHVREWLGRVSDUDRJUDXGHLQWXPHVFLPHQWRVXSHUDPHPFHUFDGHYH]HVRVHQFRQWUDGRVFRPHUFLDOPHQ-
WHPHVPRQDFRQGLomRGHPDLRUTXDQWLGDGHGHDUJLORPLQHUDO
7DEHOD*UDXGHLQWXPHVFLPHQWRQRHTXLOtEULRDQWHVHGHSRLVGRSURFHVVRGHKLGUyOLVH
Hidrogel 4HTVHPKLGUyOLVH 4HT+LGUROLVDGR 4HTVHPKLGUyOLVH 4HT+LGUROLVDGR
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,QWXPHVFLPHQWRHPVROXomRVDWXUDGDGHXUHLD
1mRUHDOL]DGRQHVWDVFRQGLo}HV
2VQDQRFRPSyVLWRVIRUDPDSOLFDGRVDWHVWHVGHGHVVRUomRFRQWURODGDGHXUHLDHPGLIHUHQWHVS+VH
IRLIHLWRLQLFLDOPHQWHFRPRVKLGURJpLVQDQRFRPSyVLWRVHFRPDXUHLDFRPHUFLDOJUDQXODGDRX
VHMDVHPHVWDUFRQWLGDQDHVWUXWXUDGRKLGURJHO$SUHVHQoDGRDUJLORPLQHUDOID]FRPTXHRKLGURJHOGHVVRUYDRQX-
WULHQWHGHPDQHLUDPDLVOHQWDSRUpPLPSOLFDHPUHGXomRQDTXDQWLGDGHWRWDOFDUUHJDGDGHXUHLDQRPDWHULDOGHYLGR
jIRUWHLQWHUDomRDUJLODXUHLD&RQVHTXHQWHPHQWHTXDQWRPDLRUDFRQFHQWUDomRGHDUJLODQRKLGURJHOPDLVOHQWD
VHID]DGHVVRUomR1RWDVHLVWRHPWRGDVDVIDL[DVGHS+WHVWDGDVRQGHRKLGURJHOVHPRDUJLORPLQHUDOGHVVRUYH
SUDWLFDPHQWHWRGRRQXWULHQWHHPKRUDV-iSDUDRVKLGURJpLVQDQRHVWUXWXUDGRVHVVHVYDORUHVSDVVDPSDUD
DSUR[LPDGDPHQWHKRUDVQRVGLIHUHQWHVS+V$VFXUYDVGHGHVVRUomRFRQWURODGDGHXUHLDHPIXQomRGRWHPSR
SDUDRVGLIHUHQWHVWLSRVGHKLGURJpLVHPGLIHUHQWHVYDORUHVGHS+PRVWUDPTXHDGHVVRUomRGHXUHLDpEDVWDQWH
UHVSRQVLYDDRS+SRLVWDQWRQDVIDL[DVGHS+HQRWRXVHXPDPDLRUGHVVRUomRGRQXWULHQWHHPHQRULQÀXrQFLD
GDSUHVHQoDGRDUJLORPLQHUDO,VVRSRGHHVWDUUHODFLRQDGRjQHFHVVLGDGHGHFRQWUDtRQVRXHOHWUyOLWRVSDUDSURPR-
YHUDWURFDQRVLVWHPD3RUWDQWRPHLRVFDUUHJDGRVLRQLFDPHQWHSRGHULDPIDYRUHFHUDOLEHUDomRSHODWURFDL{QLFD
RXSRUUHDo}HVFRPDHVWUXWXUDGRKLGURJHOFRPRUHDo}HVGHKLGUyOLVHSRVVtYHLVHPS+EiVLFR(VWHVIHQ{PHQRV
SUHFLVDPVHUPHOKRULQYHVWLJDGRVQRIXWXUR2VYDORUHVGHOLEHUDomRQRHTXLOtEULRSDUDRVQDQRFRPSyVLWRVVHPR
WUDWDPHQWRGHKLGUyOLVHHVWmRUHSRVWDGRVQD7DEHOD
7DEHOD4XDQWLGDGHGHXUHLDGHVVRUYLGDJGHXUHLDSRUJUDPDVGHKLGURJHOVHFRQRHTXLOtEULRSDUDRV
GLIHUHQWHVWLSRVGHKLGURJpLVQmRKLGUROLVDGRVHPGLIHUHQWHVS+V
Hidrogel S+ S+ pH 9
   
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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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4XDQGRVHREVHUYDRVWHVWHVGHOLEHUDomRSDUDRVQDQRFRPSyVLWRVKLGUROLVDGRVREVHUYDVHXPDPXGDQoD
QDWHQGrQFLDRQGHRQDQRFRPSyVLWRVSDVVDDOLEHUDUPDLRUHVTXDQWLGDGHVGHXUpLDTXHSURYDYHOPHQWHHVWi
OLJDGRDRIDWRTXHQDPDWUL]KLGUROLVDGDRDUJLORPLQHWDOVHHQFRQWUDPDLVGLVSHUVRQRPHLR,VWRJDUDQWHXPPDLRU
FDUUHJDPHQWRGHXUHLDHFRQVHTXHQWHPHQWHXPPDLRUYDORUGHOLEHUDomRTXHHVWmRUHSUHVHQWDGRVSHOD7DEHOD
7DEHOD4XDQWLGDGHGHXUHLDGHVVRUYLGDJGHXUHLDSRUJUDPDVGHKLGURJHOVHFRQRHTXLOtEULRSDUDRV
GLIHUHQWHVWLSRVGHKLGURJpLVKLGUROLVDGRVHPGLIHUHQWHVS+V
Hidrogel S+ S+ pH 9
+G   
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4. Conclusões
2VQDQRFRPSyVLWRVVLQWHWL]DGRVDSUHVHQWDUDPH[FHOHQWHVSURSULHGDGHVGHFDUUHJDPHQWRHOLEHUDomRGH
PDFURHPLFURQXWULHQWHRTXHPRVWUDJUDQGHVSRVVLELOLGDGHVHPXWLOL]DUHVVHVPDWHULDLVHPVLVWHPDVDJUtFRODV
FRPRFDUUHDGRUHVGHQXWULHQWHV 2WUDWDPHQWRGHKLGUyOLVHGRPDWHULDOPHOKRURXDVSURSULHGDGHVGHLQWXPHVFL-
PHQWRGHYLGRDFRQYHUVmRGHJUXSDPHQWRVDPLGDDFDUER[tOLFRVQDHVWUXWXUDGRKLGURJHOHDOpPGLVVRHVIROLRXGH
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PDQHLUDPDLVHIHWLYDRDUJLORPLQHUDOQDPDWUL]GRKLGURJHO$SUHVHQoDGH00WDVVRFLDGDDKLGUyOLVHGRPDWHULDO
DXPHQWDVLJQL¿FDWLYDPHQWHDFDSDFLGDGHGHFDUUHJDPHQWRGDVVROXo}HVQXWULWLYDVSHORVKLGURJpLVDOpPGLVVRR
DUJLORPLQHUDODWXDFRPREDUUHLUDHIHWLYDSDUDRFRQWUROHGHOLEHUDomRTXHUHWDUGDFRQVLGHUDYHOPHQWHRSURFHVVRGH
GHVVRUomRGRVQXWULHQWHVSDUDRPHLRHDOpPGLVVRFRQWULEXLFRPDUHGXomRGRFXVWR¿QDOGRSURGXWR
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